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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a minute contact hole pattern for 
the production of a very large scale integrated circuit as well as to 

provide a highly adaptable process in which the reduction of contact hole ,, fta 

size by heating is easily controlled by adding a compound having, in one ' - 

molecule, two or more functional groups which can crosslink with a 

polymer compound used in a chemically sensitized positive resist 4 

material in a step for reducing contact hole size by heating a contact WH^f""' 

hole pattern when the contact hole pattern is formed using the resist 

material. *fc 

SOLUTION: The objective chemically sensitized positive resist material 

for forming a contact hole pattern by a thermal flow process contains a $Lj&< 

compound containing two or more functional groups of formulae (1)-a, , $f <£. . - >fy# 
(1)-b and (1)-c in one molecule. In the formulae, R1-R4 are each H or : '^0S^^ : 
linear, branched or cyclic alkyl; R5-R9 are each linear, branched or cyclic 
alkyl; and adjacent symbols Rn may combine to each other to form a ring. 
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S. l-A**-2-t/*P*»**A*ll, 2->*.'U 

- 2 - 7 ? ikiMwwsn. h y 7 * * a- v y 
.'usior.m^wtcti, hy^^-^yjui, mjx* 
rt^yA-g, i^?Jl<-t e r t -r^As^y**** 



.'ig. -fy7'qfAl, a-7*?H'8. sec-T'H 
S. i e r t - ^.'Ug. t e r t - 7 5 .'US. n 

* *g^*«*S'c * , ste 3 nr t^c h x t « 7 y - .'Ug 
7>^y^g, •3x7>^y^g > ebx^g 

hiiOXi*!, ittO. 1, 2. 3© 
l»r*vA>f* 9 . 2 h ■•- i = 2 Xl*3 

[0 10 3] R" ttttS* 1 - 8 DftMft »tt«0ltt 

«tt©7A**gxi*«*»6 -2 ocfifMtvci'T 
<><fc<,»7 y -*g**l/. WMKttR" 4B!»©feO 
*Wt* R""-R" tt*A«i«4c*|SIW 
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(21) 



39 



^>^D^>*^>*.tS. ^a^o^x**^, is ■> 

**yg. 7 5^g. 7.'Hr.'l/7$X 
g. i-'7^g. ^.'L-^77>g, 7;U*A'?-:frg. 
gWMMIVtefe^WR'C**. R'** w R ,, iSfit' 
(Cl54fi^t/CC»T<>ct< Mk\t. R'^iR". R" 
iR", R"iR 4 ', R^iR". R ,e iR". R' ! i io 

0+, 



1200 1 - 1 42 1 99 
40 

S^fc £l< 2 liO.^fbK'Sg^^O . iJH 1 ffiC^ft 

X*>*1* (flUGX. R 1# tR". R s 'tR'\ R"iR 
-SI) . 

[0104] ±525*; ( 6 > 'C*Sft*B&F3if*«-© J > * 

[0 10 5] 
Hb3 7] 

-CHz— O— (CH&— CH} 



CHj— O— <CHsb-CH 3 



;hj— o— Ch— ch, 



— ch,— o- 



t 

CH, 




0— CH> 



CH, 
<CH,)a 



CH — O — (CH 2 )*— <>b 



— O— (CH2) 2 — CH, 



-CH— O— fCHjJj— CHj 



— OH — C— (CHafe-CH* 




— <CH 2 > 2 ~CH, 



— C— O— CH S 
CH, 



CH 3 

G— CH2— CHIj 



X 



1 0 10 6] ±1335; { 6 > -CmSft*H7K*ito4 * 
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(22) £03200 1-142 199 

41 42 



[ 0 10 8] ±125$ { 8 ) ®BCT££8£ bti*. £0: 



- l — >?D^>r>-3--Y.'k 3 -x*.a.- i —> 
>?o^;>r >- 3 - -Y.'k 3 1 -5/2m-*»* 
-b^-3--Y^. 3 -x?A- 1 ->2?D^4Hz>-3 

[ 0 10 9] ±123$ ( 9 > ®R7££S£ L/T4*. 

[0110] 
[ffc38] 



[0 111] *JWft4-20, *?30<li4-l 5©H 
«7**A*i CTii, Urt -:7?,a,g, tert 

[0112] S7A*Alfe9i*n«*»fc** 1 -6© Y 
S. h y x t> y A*, tert-7* A ^ > * 
[0 113] *JWk4-2 0©**VTA+JHt4«/'C 

[0114] 
[<t39] 



[0115] *%mvm?z> < b > f&w>mBiz> ± 

^-^tt^K*©**^-?*!^ (3) Cmi*tta&$HF- 



20 



8 0*iU%KT«Da^f'TlS-flS3? ( 1 o > r-^^ns 

c - o - c j »j »^rtaof/xi*» 

[0116] 
[lb4 0 ] 

I 



R 15 — C — R 18 



I 



(10) 



30 



[0 117] R", R'». R'\ R"«ft*ltel/'C* 

[0118] ±1255 {10) ©*©R»'©JW**Jft«± 

[0 119] 
UU l ] 
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43 A4 
-CH 2 CH r , -<CH 2 ) r f -CH-CH r , -<CH 2 ) 4 - 

-CH 2 -CH-, -CHCHjCHr , -(CH?> 5 - . 
C 2 H 5 ^3 



-CtVCHyO-Cf^-CH^ , -CHa^CH^O-CHrCHyO-CHrCHr , 



-CH-CH2-O-CH-CIV , -CII-CHa-O-CII-CHrO-CH-CIV 
CH 3 CHi CH* CH 3 CHj 



[0 120] * "* UU2) 

CHjOH CH 2 OH CHy 

^OH CH 2 - CH r 



OH H OH OH OH H OH 

-CH2 — C — C — — d — CH2" 1 •CH^ — d — — (1 — CH2" 1 



1 11 l J, I A A 

H OHH H H H H 



H OH 
-CH>-<Lc-<l-C-CH ri 

i ' A J 

[0 12 1] [fk43] 
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®®2 0 0 1-142 199 
46 



j?- j?- 



H CH) 
H CHj 
H CH* 



D-j-O" D-j-C Or*rO 

H CM. I I 



[0122] 



OgO D-|-o- 



o-<~cy o-o-O' o-Ky 



O-J-QT 

CF 5 



* * [fb44 ] 
HjO CH 3 



CH, 



< 


5Hs 


>— 

< 


— < 
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47 



I 

CH 3 



2 001-142199 
48 





[0124] fH-ftfrv/Xitfrmzc-o 
x* x- r - , i'-?>^ a y w 1 7 .'U * .'Ux - -? * i ©Sfc-c 

[oi25] *%mo>i'V* tttPtfxD^zmntm 

i&h&.~7 * ; - A&fcSHt £ 7 * *■ ~ *x — r * i> o < 
v a > |fc7 ** H 3. - ? A, £ a>Jg(tT'^ fbtt & 

ftjkv/xiwmvc - o - eg**!? z&mgK. £ 

~M<k*m&£\$O>¥-ti)0 *.'\>%£tSx. 8 0 ** w. 
T. #K2 -5 0€,'WC*SC £#»£ W. 
[0126] ttfc, C - 0 - CS<r*r««tftt9tl# 
It. ^0**9i*»A. 50*A»WT. WeO. 2 
-»2 0«JUK*V*Ol'. 0 *.'l>%fC to&£, :£fi§gcr> 

hi. 5 0*.'L-%£il3x.&£. SBfturifcyju 
ffcC. 7**yKa^Tg&m*«<to->fc»). 7** 

[o 1 27] wT&iz&wsi^ wm*>\>% 
too. «f 8 0*** 

fcls*.*^ 7*:*yKtfLT&jl?14^<too*:«> 
7*2? y Ii<mBCCia(fcg£©&ffi|£*!<S< to 0 . «* 

[0128] C -0-C*tW**SHMKftt)lW5«* 

jJHuart-ca&sj&r* c £tc £ *> ** - 




1 -iKi/i'^a^>f^, i-xl^?^ 
*S'jW7*sKxAot t e r t -7 5j >Ug. l - 

X h * JL **g\ 1 - x h * !/7'0 t*g, ^ h 7 fc 

Ko:??x*g-. f HfcpaeriAi, tert- 
•?'?*g > 1 -x^*^^n^+v*g, tert-^ 
h*f*7*;je:*g, t e r t -rh*S/*A#xAjt 
**g\ ItCSfc (10) iCM'TR". R"*i>?* 
g. R", R"#*XII?. R"*4x?U> v l. 4- 

[ o 1 3 o ] c n&s^gis®-* v -?-rttc*8rc<, 

2«fiLhWSl/'Cl»rt*i»b *fc. *3Wft®Viftlt 

[0131] 2SfcLt0gJ^g<7>Sf$ U»ffl£fc*l*. 
7* * -A £ 7-te * --*©B— ©ffl&trtt , 7-te 3f — 
itert - 7 h * Vg=sc^K#T-5$mi3 <DWt 
*8fcg©*i£frtt, $M%<mX$T£& i 7* 3?— 

30 gS<mK^*^S*<B*to£|BfcgC!>SI&fctf9s 

[ o 1 3 2 ] c n^gjgg©* y ^-ff^ * y-*i£ 
jg«?iasfc*«o. oi-i o k/% \ v-ju/ 

m t?Z>Ct:Vm£h<.> (2. 3 8%©TMAH 
tg£> . 

[0 133] **K+V*g©^^^*y-7-^ 
40 l^cJ8^CCtt7** y«H?itflt4Ttf -Sfe«>ig»$-Srigl 

[0134] #mK^V7Ji$^$»<^f 2?iEg 
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(26) 4*112 0 0 1-1 42 199 

[0 1 3 5 ] #i> p - b Kn*>>*? b>&)i<,>-&igi§- |6j±f ^fca^gjag^, 7)1*) mm 

(Ci*. tert-^h *f*JU#.=.*S«>J: ^afflRH «*s®»«»fetaaw&#K»«M4S. J- ? ?Wfi 

^i»B®tiH?««3afrS^«*li*a-$*s, ttBft** 2-t KO+^yp^l-S. 

l 0-4 0 «?« 0 < 1*2 0-3 0 ±.<l%t?Z> £. > h +S/**4tejt»fl|. J- h +^*Jl»*i*S, >' 

e&#W*l*». t*S'ftJtJifejlor*jL>|t. xtS-umiX-kji+b 

[ 0 l 3 6 ] C ft&4>St?$££&0 AO fc* y S. 4 - ^ - 2 - V - 4 - y 7 4 

fif* t^^SvS^S^^Sr-l. 000-50 -j**A-2-**V-4 - 
0. 0 0 0*47* l* <, l. 0 0 0*$tii*y-?-£ 7"af;US, n --7*^8. sec-T'fA 

i/c<c^iU-c*o»^H4^<s<. awsaH-at* 10 S. 7**)i&. mxua^ 7W>*>i,m. 4v 

14BS**2K. 500, 000 (fcttftftl'&fKWtf: #aiAl, ^{"pA^^pftnW, cn 

*m£CCBfllS2:£l',£. [0139] .lK.m#ff>Kt*, { B > S&$©-<- *{tfJii 

[0137] #m^iST£iEg*SH>fc*S£m# £ t/C, TfiHfcJ: { 5 ) -CwSn-SHW jS<./${4*W 

t«*#3 . SOT, 0< li 1 . 5 eiTSWW U». ****H-ffc&tt, fipfc* ( 3 ) 0WS^fk^©7 * 

««***3 - 5 * *y *L*^tmim&&\tti>®&fi9- s-*te*sm<o 1 go***?* i 8*1*2 mixto 

k ^ikMrnttmS;* &k » &js&k \mwo 7^ ft w^m&^.->x^%w^%^ nxi/wm^o*. 

u aim.m<Dfin&fr 1 . 5 viTc&z c ±mtz b m<o 1 m^m^ttix shh^jx/x&jhto 

AfctlTOilS'Cab*. M£¥fcj<H^£ 1 , 0 0 0-5 

[ 0 1 3 8 ] S fc, & * «>Mfe* «>fctf&fc«>. ±GK 0 0. 000 ©*9*f fc£4fcWff* u». 

^c*»«Sf k# »j -7-©? * s [014 o ] 

+i^S©-SH(cggiS4^A(./r4>J:^. [fk4 6] 




(5) 

[0 1 4 USC*. R". R", R". R", R", R mmWL&$tmo>7 A,* U>5**f. R'Mflft 
R", R". R", x. y, a, b, c. d, 3«64-2 0©S»T^**aS««1-. trli07.i*l- 
e. fi*. ±B^n«|ftjil|i«Ar. R". R ,4 «t*£ 6©E<DS»C**. *fc. q. si. $2. s 3. 
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£0. 8, 0< <* l+*2 + *3> / U + r + $ i 
+ ft2 + $3+t+u>S0. 0St/<<i + f + 
sl+$2+s3+t+u>£0. 8. 0Su/(4 + 
r+sl + $2+s3 + t + u> SO. 8 1 0 < ( r + 
0l + s2 + s3+t)/U + r+sH-s£ + $3 
+ t + u)Sl. 0<r/<q+r+$l+$2+$3 
4- 1 + u ) SO. 8 JEtSTCA&o 
[0142] (C) «»©BWfe4«4Ut:«, fll*«h 

r y7A*o>*>AA:aoia (p-tert 
i^i-JH ^x^i^-F'-JA. p-}Ax>AA 
#>K!>7*~A'3~~ K-^A, p- KAx>aA*> 
St <p- t e r t -r/h*^?*^) 7*~Aa-K 

A*x£A, Hj7A*n>*>.**#>R (p- t e 
r t -'/F+^xiA) ^x^A^A, h 
y7**py jOAAsfOKK'* (p-tert-^l' 
*^7*~A> 7x^A*^«5A. HJ7**pjt 
»*A*>BthyA {p-tert -7^*f?*~ 
A) *A*x*A, p - hAx>AAtv>iMJ^x^ 
A*A*~9A. p - h AxVAAstOig (p-ter 
t - ^x^A^A*^-5A. p- 

h*x>XA#:>fcfcrx (p-t er t-y^^x 
.nA) yx^A^A^^^A, p - hAx>.XAi}0© 
^ y* {p-tert -7>+i/7**A> XA*:^ 
A. /^7A*ay£>XA*>KHJ7:AxA;*A* 
^*A, :/*>*A#>Hfh y?*^*^ 1 )^ 
1 y7A*P-* jr>AA*>Kh y>*AXA*i$ 

a. p- mux>aa#:>bn y-***xA*i$A % 
M* 7 A * a > £ > a a* >> a ^* *s)i >• ? a 

x>* A * >k ^ $> a "\ * ^ A -x* * * < 2 - * + v * 

DA.+VA) *A*~OA. h y7**0-rf*>^A* 
*A7 x^AaA^«5A. p - t AX>AA 
*>RW*A^x^AaA*^«5A. h U7*tP-rf 
^V^A^^^^a^^S/A^x^AAA^ji^ 

A. p- h AX>XA*>Bft>2/£p<M : S/A7 x:z.A 
A3?<£:t^£ Att, 2 -£>£rP^*t>*:frA 
#^A-2 - ( p- h Ax>aA*xA) 70;o t 2 
- i $ o -7PbA*A*'xA-2 - < p - h^>A 
A#xA) 7P;0?W - dr h XA*>g^zSf±. b'x 
(^>^>aA^A) *>7V*9^. b'A {p-hA 
X>*A*^A> *>7 bTX 0>£?D-\=H'A 
AA#^A> i>7 % /^*>. b'-X {n-^A^**^ 
A> ^7> r ->f b a ( i $ o-7'?AaA*^A> 
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52 

£p^*$/A£>*A*>3©y*A#>8|^. P- h 
Ax>.XA*>gf2, C-t^FP'O^k p-hA 
x>*A*>|g2, 4 h p"OyA$©.s. ha^< 
>t>AX A** -h 1, 2, 3- MJX 

>^A*iA*t^) 1, 2, 3 - M J X 

1. 2, 3 - h yx { p - HAx>^A*^A*t*/> 

- 4 A- h y ? K 7 ?A4 * h"-^A- h^U- 
10 K 5-yA*A*>-2, 3-S>**?K+W* K- 
^A-M7b-K 5-^A#A*>-2, 3-i>* 
A*K*W* K-Y A-K'U-K 5-^A#A4> 
-2, 3-i>*Ai<*WS K-^A-n-T^AAA 
5 K - A - * A** - h £f«f*«AS« 
W'^ftW H»7A*o>$>XA*>BMJ7x^. 
A*A*^$A. h U7AtP>^;>AA*>K <P- 
t e r t -T'h+^x-A) y7*^AXA*i»5 
a. h y 7 A t $ >x A*>g h'J a { p - t e r 
t -S'h+t'? *^A> aA*^<5A. p - hU>X 
20 A*>8MJ7ji^AXA^')A. p-K'U>XA 
*>gf{p-te r t -zTh+s^A-A) y?^A 

XAto-jA. p- h Ai>XA*>gl »jX<p-t 
e r t -^H^^x^A) AA*x»5AWi^A 
fe. bA (^^^AAjfviA) t>7 bX 
{p- h Ax>XA*^A) V7 b'X 
DA,t*/AXA?foA) 1>7 t'A {n-y* 

AX**iA) 1>7 t a ( i s o-7'?Aa 

A^-A) i>7VJ'j?>. b'A (oec-^A^A* 
^A> VT*/ji*> h b'X (n-7'dfAXA^iA) 
30 V7Vjtf>. bA { i $ 0-7 p CtAXA*xA) i> 
7V>*>, bX { t e r t -^^AAA^^A) *>7 
V > $? >^f©^ 7 V -rf £ > 9HM^« S 1/ < htl 

t» ate, ijagf^K*iS4^cxit2aat* 

[0143] KS^««»ftBI^ ^-Xg«| 1 0 (>& 

40 -8»r*&* o. 5 &±:*yj>n\,> t^im^^t^ 

*>D. l5«BcK0*l^7A^y?g»f^S^H5TT&C 
[0144] < D ) ^»©ifiSllfk^iW>«i U^C, » 
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iffy. 7 5 FR9*. ^5 K$«<*3#W6ft*J!>>, 

[0145] Aftt^CCtt. id 1 mmtSH&T 5 >Hi 1/ 
TT. 7>*~7. >'*-JU7 5>, j.?>P7 5>. 
DW5>. i so-^ot'.'l-rs^, n-7'?. | l'7 
i s o-7'? L Jl'7 5> < *ec-^ATi>, 
t e r t -7?*7* >. -0^7 s >> tert- 
72 *7*>. ispa-«l>?&7$>. ^+VA7a 

• 7 5>, /;*7 5>, f^l^SV. K 7*^*7$ 10 
>. -fe*.'l/7S >, *U>*>7*>. JC.*-U>i J 7$ 

Htft£7 3>9I<bl/T:. ^>*.'U7 5>, S>X?*7 4 
>. ^-n-ZoW^, 5>- i s o -7'of,l7 
S>. i>-ti -7*>17$ t>- i s o -7^*7 5 
>. ec-7*.'l<7 2>, i^O*.'L-7 5 *> 

^o^>**7*>, ^+^U7S>, S>S'£0^ 
*i.'H-7S>. ^7'*A7 5 >, ^3j-?*Jb7 5>, 
i>y^.'U7 t>fV^7 5 S> Kr *>Jl>7 S >, 
i>-fe?.'U7 5 >. N, N ? U >5>7 5 >, 20 
N. N-WMi*U>t>7 5>. N. N-£»^ 

&7 5>&<it,C h y>?.'l>7*:>. r 'J J-?)lT $. 

>. h U-n-T'aWsv, n»-is o--fa b 
;U7 5>, MJ-n-7"?*7*>. h'J-iso-y 
H7 5>, H»-sec-7*.'U7£>, H»^>* 

>. hy****75>. h»J/-^7^>, h 'J f S' 
JU7 5 >, ^ l» h'-7*'.'l<7 S h y<fe*A7 S 30 
N, N, N" . N" -r (•7->t?. | l'>?U>i>7S>, 
N. N, N" . N' -f t>7^*'H?l/>i>7 5>, 
N. N, N' , N" Vvf+kf- h 5 x 

[0 14 6]**:, m&r s o-ctt, maw 

f*j.fj|-7J>, >'^xfJt7'at'.'l75>. 'O 
«>*7$>, 7*^*^7 5 >, ^>tWSo^A>7S 

7~'J>, N-x**7i'J>, N - 7*D t'.'L7 ^ »J 40 
>. N. N-^>?Jl-7iy>, 2-***Ti'J>. 
3 ->f-^7- 4->*Jl»7~tf >. i?*7i 
U>. 70f*7-';>. h ';>'*^7-'J >. 2-- 

m7-y>. 3-im7-y>. 

>. 2, 4-y;^7i'J>, 2. 6~S>~hP7~ 
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yfA-bo-H-. N-jf^A'tra-AJSi) , 

^) . *7 '/-*»*<*: (WA»*-7 % /-Jk -/V9-7 

. a t w~*wmtt m*.\M $. 

)[>. A-J+A'AS.VV-*', 4-ji?ll>-2-ztx- 

t?ay>MV# <m«?boy>. 2 

-fo'J . b*P y ^>S$S# ( f?lUiifc y i> 

ba V K>3?> . 5 ^V'J ^ * ?V')i» 

®m$, b*y^>5fj5# <flM, Kb* 'Ji>>, >'?*by 

^ob.'Ub'j^^, 7? * by 
by i>>, h y > f-^try i- luf^f y 

7 I iAb , 'Jt'>, 3 - > ? )i> - 2 - ? * ^ f y l> 

>. 4- 1 e r t -7*^t yy>. ^7*-*tryf 

>. A;>«>,i, t -i»«> >i ^h4:Vb*yt>>, 7h^>e 

y Vjt h * i-'b y i - >• ^.'i, -2- try k 
>. 4-bd y^by^>, i ->?.'U-4 -7*^ 

Atf9S», 2- (!-iH7Df;H byi>> > 7 

U^^iSft:, £ ? V Wl* mutt, b-xy^>R^[#, 
b^7S>>£¥3Ji(*, *.'l/iM»>^a»f±. 4>K-*&f* 

-f > k y > i&aM*:, * y y >ipsf* < y y 
>. 3-*</y>^.-n<^ hy^9> . -/y +-/tf>» 

y>^»<*:, ? 3?^i>>§535#, -7'y>s?fiS#. 

7*7>H>i J >^ 

mit. 7t>wi>®m&. 7*7^>ii«#, i.io 
-7i7>roy>^jst*. 7-f^K«#. 7?>f 
>r^<*, ^7 ->fi5r«f$. ^7/^m^w. 

[0147] RtC, ?7.'U** VS4WT^^M^fb^5 

i l/-Ci*, mi#7 5 s$m%m< A S K- 

SJ. 7 5/KR^#: 77i>, 7 

b^?*», AVOAi's. 9*)fA>VA*'>. o^V 

>. >**x>. -7 *^77^>. ^ y*> 

>. 3-7^yb^^>-2-J , 7JUi<>e < h*V7 
*>gib y «jr A^pij^$n> b f a **>s*wr 
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7J>, 2, 2' --f S^X*/-*, 2-7 5/X 
3-7$/- 1 -7"D.>\V-.'k 4-75/ 
- 1 -~7'> s-A,, 4 - < 2-b Kct#S/x*»<) 

2- <2-b Kn**'X**> b'»M>>. 1 - 
(2 -b Ka*t'X*.'l») b^?«». i- [2- (2 
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